Background and Purpose-To improve stroke awareness and reduce life-threatening prehospital delays worldwide, a universal stroke educational program is needed. To meet this unmet need, we developed a universal program without language barriers and tested its acceptance in Taiwan, where Chinese is the native language. Methods-Stroke 112 was developed using the universal emergency phone number, 112. The numbers imply an emergency and correspond to the 3 stroke recognition signs used in FAST (Face, Arm, Speech, and 
S
troke is the second leading cause of death worldwide, with non-English speaking countries and regions having the highest mortality and disability rates. 1 This is partly because of the significant prehospital delays. [2] [3] [4] A novel educational tool or strategy to trigger the emergency medical system (EMS) and reduce prehospital delays is needed. The FAST (Face, Arm, Speech, and Time) 5 stroke awareness and educational program have helped reducing prehospital delays, though predominantly in English-speaking areas. 6 However, people using English as the primary language worldwide account for only 4.4% to 4.8% of the global population. About 6.3% to 13.3% people in the world can speak English including those who use English as a second language. Prehospital delays and stroke-related mortality remain high in non-English speaking countries and regions because of the lack of an effective educational tool suitable for the specific language environment.
Language is the major limiting factor for expanding FAST to non-English speaking countries. 7 It is difficult for non-English speaking people to remember "FAST" and the related meaning of each Roman character, which generally does not translate well into other languages without the loss of the concept of "fast action." A universal program without language barriers for non-English speaking countries and regions needs to be developed. To address this need, we developed a universal stroke program modeled on FAST and tested its acceptance in Taiwan.
Methods
The survey design and the high-resolution video for Stroke 112 are included in the online-only Data Supplement. The original data are available for request. The investigation protocol was approved by the Institutional Review Board of the Minhang Branch, Zhongshan Hospital affiliated to Fudan University. Stroke 112, is a novel stroke awareness educational tool, based on FAST, using the universal emergency number, 1-1-2, used in >70 countries and regions (https:// en.wikipedia.org/wiki/112_(emergency_telephone_number); last accessed April 4, 2018) . The numbers, 1-1-2, correspond to the 3 stroke recognition symptoms used in FAST: 1 uneven face (crooked mouth); 1 weak arm (arm weakness); 2 incoherent lips (slurred speech), as indicated in Figure 1A . If any of the above symptoms suddenly occur, 1-1-2 or the regional medical emergency phone number (if 1-1-2 is not the primary emergency phone number) must be immediately dialed. To demonstrate whether the new tool would be well accepted in a non-English speaking environment, we translated Stroke 112 into traditional Chinese ( Figure 1B ) and compared it with the Chinese version of FAST used in Taiwan (Methods in the onlineonly Data Supplement) by conducting an initial online survey in Taiwan answer the survey only one time to avoid duplicate answers from the same individual. SurveyMonkey (http://www.surveymonkey.com) was used to design and deliver the surveys. We performed a power analysis by including the population size based on our initial survey with a similar design with 90% confidence interval (z score 1.645) and 5% of margin of error, and 50% of response distribution, which yielded at least 300 people to respond. GraphPad Prism (Version 6.01, GraphPad Software, Inc, CA) was used for statistical analysis (χ 2 test with Yates' correction or Fisher exact test). P value <0.05 was considered as statistically significant.
Results
In the first round of the survey, 465 individuals (122 males and 343 females) with an age range of 11 to 80 years and consisting of 84 medical professionals (18.4%) and 381 nonmedical professionals, completed the survey. Among the survey responders, 54.6% thought that Stroke 112 would be easier for the people in Taiwan to remember than FAST (41.2%). Among the responders who were not medical professionals, 57.3% thought that Stroke 112 was much easier to remember than FAST (39.4%). There was no significant gender difference in the preference of Stroke 112 (62.0% in males and 55.6% in females; P=0.27).
About 6 months later, after the formal introduction of Stroke 112, the survey was repeated in Taiwan, with 622 individuals (253 males, 369 females with an age range of 20 to 70 years), and consisting of 273 medical professionals (43.8%) and 349 nonmedical related individuals, completed the survey. Of the survey responders, 66.7% thought that Stroke 112 was easier to remember compared with FAST (28.6%). Fifty-five of the 130 neurologists (42.3% response rate) who attended the formal Stroke 112 release event completed the survey; among which, 75.4% agreed that Stroke 112 was easier to remember than FAST (16.4%). The significant difference of preference for Stroke 112 over FAST was observed (P<0.0001). Subpopulation analysis associated with gender revealed no significant difference in the preference of Stroke 112 versus FAST (P=0.2188). It is important to note that the acceptance of Stroke 112 increased from 54.6% with the first survey to 66.4% (P=0.0001) after the official release. The acceptance rate of Stroke 112 among medical professionals increased from 41.7% in the initial survey to 66.5% (P=0.0001) after the formal release of the program to the public domain.
Discussion
The major goal of this short report is to introduce the very simple but potentially powerful tool, Stroke 112, to overcome the language barrier and the barrier between stroke recognition and the immediate response to call the emergency number, 112. The later may be more critical to reduce treatment A B where 1-2-0 is the specific medical emergency phone number. The program was officially endorsed by the Chinese Stroke Association, which promoted the program nationwide and incorporated the strategy into the stroke management guidelines in China. 8 It is interesting to note that while the initial acceptance rate of Stroke 112 in Taiwan was only marginally >50%, the acceptance rate increased significantly after it was officially released into the public domain by the professional society, STARS-Taiwan, which helped people to understand It is important to note that instead of literal translation in the Russian version, pragmatic culture-oriented translation was used. Particularly, "2 incoherent lips for slurred speech" was described as "2 phrases for slurred speech" in Russian. Similar approach could be used in other languages to aid the memory in each specific language if there are any cultural concerns. These translations are simply used to demonstrate the feasibility and not intended for final usage. It should be modified as needed to be suitable for local culture and medical emergency system. the significance and benefit of using Stroke 112 as an alternative public stroke educational program in Taiwan. It is striking that as high as 74.5% of neurologists who responded to the survey and attended the Stroke 112 educational lecture, believed that Stroke 112 was easier to remember despite the fact that FAST has been used in Taiwan as an educational tool for >8 years. The actual clinical impact of Stroke 112 still needs to be investigated in the future. Unlike FAST, the Stroke 112 strategy can be translated into any language (as seen in Figure 1B for traditional Chinese, and Figure 2A through 2D for other United Nations languages) and eliminates the need to remember the English word, "fast" and its affiliated Roman characters. Even in some countries where 112 is not the primary emergency number, a call to 112 can be redirected to the primary emergency phone number in some countries and regions. For example, in the United States, a call to 112 will be directed to 911 via AT&T (American Telephone & Telegraph) and T-Mobile. It is important to note that 112 can be dialed free of charge even when the cell phone is locked or without an active service contract. In addition, the location of the caller can be detected by the operator immediately if the caller's phone has a global positioning system function, a critical feature that could avoid significant delay in locating the patient, especially when a patient has speech problem because of stroke or the caller does not speak the local language.
To demonstrate the simplicity and feasibility of the strategy, we produced an educational video for Stroke 112 in English (Movie I in the online-only Data Supplement: Stroke 112_E). This video is translated into traditional Chinese without losing its core concept for easy understanding (Movie II in the online-only Data Supplement: Stroke 112_C).
The Stroke 112 strategy could potentially overcome the existing response barrier; the dissociation between stroke recognition and failing to use emergency medical service 9 because it links stroke recognition directly with the emergency phone number. Even though there is a high rate of awareness of FAST in the United States (70%) and United Kingdom (63%), unfortunately, only ≈50% of individuals were likely to call for EMS as shown in a study published in 2015. 10 A recent study conducted in Greece, indicated that there was poor stroke awareness and that only 43.5% of people would use EMS and 43.6% of people would use a private car to transport the patient to a hospital. 11 Dissociation exists between stroke recognition and the utilization of the EMS. 10, 12 A well-designed clinical trial is needed to investigate whether Stroke 112 can improve the response rate to quickly call the EMS.
The major limitation of this investigation is the small sample size, and the sample is biased on those who use the social media only. Further investigation is needed especially for people living in rural areas and for those who do not use social media.
In summary, Stroke 112, a universal stroke awareness program without language barriers, was engineered and could be used as, at the least, an alternative stroke educational tool in non-English speaking environments because of its higher acceptance than that of FAST. This strategy could potentially penetrate the response barrier because of its direct linkage to the emergency phone number.
